The processes responsible for patterns of cytonuclear discordance remain unclear. Here, 2 we employ an exon capture dataset, demographic methods, and species distribution modeling to 3 elucidate the impact of historical demography on patterns of genealogical concordance and 4 discordance in ground squirrel lineages from the Otospermophilus beecheyi species complex. 5 Previous studies in O. beecheyi revealed three morphologically cryptic and highly divergent 6 mitochondrial DNA (mtDNA) lineages (named the Northern, Central, and Southern lineages 7 based on geography) with only the Northern lineage exhibiting concordant divergence in nuclear 8 markers. We show that these mtDNA lineages likely formed in allopatry during the Pleistocene, 9 but responded differentially to climatic changes that occurred since the last interglacial 10 (~120,000 years ago). We find that the Northern lineage maintained a stable range throughout 11 this period, correlating with genetic distinctiveness among all genetic markers and low migration 12 rates between the other lineages. In contrast, our results support a scenario where the Southern 13 lineage expanded from Baja California Sur during the Late Pleistocene and hybridized with the 14 Central lineage, eventually driving the Central lineage to extinction. While high intraspecific 15 gene flow among newly colonized populations eroded significant signals of Central ancestry 16 from autosomal markers, male sex-biased dispersal in this system preserved signals of this past 17 hybridization and introgression event in matrilineal-biased X-chromosome and mtDNA markers.
To infer demographic processes that may explain why the Northern lineage exhibits 98 concordance between mtDNA and nuclear markers while the Central and Southern lineages 99 exhibit strong discordance, we employ an exon capture approach. We sequence several thousand 100 genetic markers that vary in mode of inheritance (i.e., mtDNA, X-linked, autosomal) from 101 individuals among the three lineages of the O. beecheyi species complex and for use as an of the locus. We masked probes lying in short repeat or low complexity regions using the 138 program repeatMasker (Smit et al. 2015) and repeated all probes three times on the array. 139 We pooled 50 libraries (45 made for this study and 5 used in another study) and 140 hybridized this pool on the same array. Before hybridization, pooled libraries were denatured in 141 the presence of excess blocking oligos and an excess 1:1 mixture of Cot-1 DNA isolated from 142 Mus musculus and O. beecheyi. We isolated O. beecheyi Cot-1 DNA using the protocol and we removed records if coordinate uncertainties were >10 km or were not reported. To avoid 209 spatial autocorrelation in sampling, we thinned the data by randomly selecting one occurrence parameterized Maxent using 7 of the 19 BIOCLIM variables that were not highly correlated with 220 each other (Pearson correlation coefficient |r| < 0.7, Table S2 ). We used occurrence records of 221 each mtDNA lineage and occurrence records of closely related ground squirrel taxa whose 222 ranges overlap with the focal lineages in this study as pseudo-absences (Table S3 , Figure S1 ).
223
Occurrence points from closely related taxa were filtered with the same criteria described above. 224 We trained all models on current conditions and projected species distributions onto climates 225 representing each time slice. For each model, we executed 10 replicates and generated a Tukey HSD test to determine which categories were significantly different from each other.
284

Results
285
Sequence capture statistics 286 We sequenced an average of 6.7 million reads per sample (Table S1 ). We recovered all mtDNA 287 protein coding genes, sequencing an average of 99.9% of the bases. For each sample, 288 approximately 7% of the reads mapped to the mtDNA protein coding genes, resulting in an 289 average depth of 2495.6X (Table S1 ). We found corresponding orthologs for all nuclear exons 290 targeted, generating a reference that was roughly 2.5 megabases in length (inclusive of flanking 291 introns). We recovered an average of 97% of the bases with 8.7% of the reads mapping to the 292 targeted exons, generating an average coverage of 17.6X (Table S1 ). We found high variance in 293 percent reads on target and coverage in our dataset, despite attempts at equimolar pooling before 294 hybridization with the array (Table S1 ). 354 of the targeted 3294 exons were removed due to being out of HWE. After further data filtering and genotype calling, we discovered 14,117 296 nuclear SNPs across 2361 loci (exons + flanking introns) that we used for subsequent analyses. 297 298 mtDNA analysis 299 We recovered a mtDNA phylogeny with four divergent lineages corresponding to O. variegatus 300 and the Northern, Central, and Southern lineages within the O. beecheyi complex (Fig. 1a) . The 
303
In particular, this more extensive dataset confirms that the Central lineage is more divergent 304 from the Northern and Southern lineages than they are from each other. However, even with 305 sequence data from 13 mtDNA protein coding genes, we were unable to infer the earliest 306 diverging mtDNA lineage within Otospermophilus (Bayesian posterior probability = 0.7, Fig. hybridization at the N/C contact zone, where all but one individual showed ancestry from a 319 separate population (Fig. 1c) . The Central and Southern lineages are indistinguishable from each 320 other at K = 2 ( Fig. 1c ). At K = 3, the Central and Southern lineages showed evidence of mixing 321 between some allopatrically distributed individuals. All individuals at the C/S contact zone 322 clustered with the Central lineage. (Fig. 1c) . These results are consistent with population 323 structure previously inferred from a significantly smaller set of microsatellites and sequenced lineage predicted suitable habitat in areas that closely match its current distribution across all 331 time periods, suggesting range stability over the last 120 thousand years ( Fig. 2a ). For the 332 Central lineage, models predicted a decline in suitable habitat within the Sierra Nevada (where it 333 is currently distributed) since the LIG (Fig. 2b) . The LIG and LGM models for the Central 334 lineages also predicted habitat suitability in areas where it is not currently found today and we 335 interpret these results with caution ( Fig. 2b) . For the Southern lineage, the LIG model predicted a 336 restricted distribution in Baja California and along the coast of California, with habitat suitability 337 increasing across California towards the present (Fig. 2c) . This pattern suggests a potential range 338 expansion of the Southern lineage from Baja California northwards into its current distribution in
Demographic analyses
(ANOVA, F = 16.37, p < 0.0001, Fig. 4b ) and the Tukey HSD test indicated that Xdiv/Adiv was 364 higher in the origin vs. "outside origin" category relative to the other two categories (p < 0.01). beecheyi species complex. Then, we discuss potential weaknesses and inconsistences with our 372 proposed model. In particular, we consider alternative processes that may have led to patterns 373 within our dataset. Finally, we discuss the implications of our model in the context of broader 374 evolutionary processes. 375 We propose that the mtDNA lineages within the O. beecheyi species complex represent 376 evolutionary entities that were isolated from each other some time during the Pleistocene. Under 377 this scenario, our demographic modelling placed these splits within the last several hundred 378 thousand years (Fig. 3) . In isolation, these lineages accumulated enough divergence to gain 379 genetic distinctiveness in both mtDNA and nuclear DNA, as indicated by concordant genetic 380 structuring in the nuclear genome for 3 out of the 4 mtDNA lineages within Otospermophilus 381 (Fig. 1) . Since the LIG, these lineages have responded differentially to climatic fluctuations 382 which have shaped their present day genetic structure. Distribution models for the Northern 383 lineage predicted a stable range since the LIG (Fig. 2a ), which correlates with genetic distinction 384 in both mtDNA and nuclear markers (Fig. 1) Table S5 . Best-fit parameter estimates from ∂a∂i for the model schematic in Figure 3 . Divergence time (T) reported in years, effective population size (N) reported in individuals, and migration rates (M) reported in effective migrants per generation. 95% confidence intervals, as calculated by # non-paramatic bootstraps, is reported in brackets.
